Introduction
The oxygen is a critical substrate in the alleviation of hypoxia, anoxia, and ischemia, but paradoxically, it also functions as a deleterious metabolite during the reperfusion of previously ischemic tissues [1] [2] [3] . Ischemia reperfusion injury (IRI) is often seen in organ transplants, major organ resections and in shock 4 .
Reactive oxygen species (ROS) generated during the reperfusion phase overwhelms the scavenging capacities of antioxidant enzymes, and result in oxidative damage 4, 5 . The oxidative stress occurs early (i.e., minutes) after reoxygenation and will inflict further damage to numerous cellular elements such as mitochondria, proteins, nucleic acids and cellular membranes 4, 5 .
The stress may lead either to immediate cell death (necrosis), controlled cell death (apoptosis) or trigger changes of the cell phenotype in response to the injury 6, 7 .
The published literature to evaluate the IRI is focused on morphological and biochemical changes involved in the cascade of oxidative stress which, either directly by ROS or through lipoperoxidation products, may initiate the activation of specific transcription factors and expression of appropriate target genes as adaptation in response to the damage [3] [4] [5] [6] . Knowledge of the interrelationships of these genes must be useful as potential targets for therapeutic intervention against IRI 8, 9 .
This research attempts to bring into the spotlight some pertinent developments regarding to the gene expression associated to the oxidative stress on the ischemia injury of small
bowel. This hypothesis was tested in the present study using array technology for quantitative real-time polymerase chain reaction 10 (qRT-PCR) which provides a powerful tool to simultaneously analyze expression of these specific genes in intestinal tissue.
The objective was to determine the profile of gene expressions associated with oxidative stress and thereby contributes to establish parameters about the role of enzyme clusters related to the ischemia/reperfusion intestinal injury.
Methods
The experimental protocol (#1379/08) was approved by the Ethics Committee of the Federal University of Sao Paulo (UNIFESP), Brazil. The study was designed as a randomized controlled trial with a blinded assessment of the outcome using inbred mice (C57BL/6).
Twelve male inbred mice -C57BL/6 (Center for the Development of Experimental Models for Medicine and Biology -CEDEME/UNIFESP) that weighed 35 to 40g were housed under temperature and light controlled environmental conditions with a 12 hours light-dark cycle. The animals had free access to water and standard pellet chow until six hours prior to the surgical procedures.
All procedures were conducted in the laboratories of Experimental Surgery, Department of Surgery at Federal University of Grande Dourados (UFGD), Brazil. The animals were randomly assigned to one of two groups: Control Group (CG) submitted to anesthesia, laparotomy and observed by 120min; Ischemia/reperfusion Group (IRG) submitted to anesthesia, laparotomy, 60min of small bowel ischemia and 60min of reperfusion.
The animals received an intramuscular combination of 44mg/kg of ketamine, 2.5 mg/kg of xylazine and 0.75mg/kg of acepromazine. Body temperature was maintained at 37.8 o C using a homeothermic soft blanket. After the samples were collected, the animals were dead by beheading.
Under aseptic conditions and using a magnification device (4x), all 12 animals underwent a midline laparotomy. In the IRG (n=6) the superior mesenteric artery was carefully dissected and then occluded by a microvascular clamp during 60min. Ischemia was confirmed by observing the pale appearance of the clamped The peroxidase activity of glutathione play the biological role to protect the organism from oxidative damage reducing lipid hydroperoxides to their corresponding alcohols and reducing free hydrogen peroxide to water. It is expressed in nearly every mammalian cell. There are several isozymes encoded by eight different genes isoforms, which vary in cellular location and substrate specificity.
Results

Given
In our results we highlight the over expression of Gpx5, Gpx6 and Gpx7. Gpx7 is unrelated to the other isoforms but has high intensity expression profile in human tissue with highconfidence (p<0.04) mainly in smooth muscle 13 . The integrity of the muscle layer directly affects bowel motility, although it has greater resistance to necrosis and apoptosis in ischemic conditions than the mucosal layer [13] [14] [15] [16] . 
Conclusion
The intestinal ischemia and reperfusion promote a global hyper-expression profile of six different clusters genes related to antioxidant defense and oxidative stress.
